Summary. Using data from Bangladesh, this paper examines how the birth order of a child influences parental decisions to place children in one of four activities: 'study only', 'study and work', 'neither work nor study' and 'work only'. The results of the multinomial logit model show that being a first-born child increases the probability of work as the prime activity, or at least a combination of school and work, rather than schooling only. The results confirm that later-born children are more likely to be in school than their earlier-born counterparts.
Introduction
Evidence from low-income countries suggests that work and schooling are not equally shared among all children in a household (Patrinos & Psacharopolus, 1997; Grootaert & Patrinos, 1999) . The birth position of a child in the household also matters in determining whether and how much a child works and attends school. Parents view a first-born child differently from middle-born and/or last-born children, and as a result parental decision-making about work/school arrangements for their children may, inter alia, be a function of birth order. This study examines the effect of birth order on parental decisions to place children into work and study.
Existing evidence indicates that birth order has a significant effect on a child's development and achievement. Intra-household allocation of resources to children can also differ according to their birth order. This has important effects on child outcomes, such as labour market activities, schooling and earnings. When household resources are scarce, there may be intra-household competition among siblings for those resources. In such situations, parents may favour a particular birth order or gender when making decisions about schooling and labour force participation.
While different attributes (for example child's age or gender) have received much attention as potential determinants of child labour and schooling, the question of how the birth position of a child affects parental decision-making about child labour and schooling has received surprisingly little attention. Recently, several studies (Emerson & Souza, 2004; Edmonds, 2005) have explored this issue in the context of child labour. This study contributes to the growing literature by examining the child work and schooling question in Bangladesh.
Conceptual framework

Parental preferences and attitudes
Differences in child labour supply between siblings are often attributed to parental preference. The question is, why do altruistic parents differentiate between children?
The wider literature demonstrates that parents are, in general, averse to inequality among children (Behrman, 1988) . Becker (1981) and other economists have hypothesized that altruistic parents care about the welfare of their children as well as their own welfare. However, Parish & Willis (1993) argued that this altruistic parental attitude might not mean that they care equally about all children in the household. If parents are more altruistic towards a particular birth order or gender, the total transfer of resources will be larger for that birth order or gender. Also, the child who can better use the resources directed to her or him is more likely to get the higher transfer. Parents' investment decisions, therefore, could be motivated by the endowment of a child and the return from investment.
Comparative advantages or child specialization
Recent studies have highlighted the comparative advantage or specialization of a child for a particular activity (see, for example, Horowitz & Wang, 2004; Edmonds, 2005) . If the productivity of household or market work differs by the sex and birth position of a child in the household, then there must be a correlation between child labour and birth order (Edmonds, 2005) . Therefore, if any particular birth order (for example, first born) can earn higher wages (Emerson & Souza, 2004) or is more productive in household production (Edmonds, 2005) and market work, then altruistic parents could allocate them into paid work or household production and send the others to school. Thus, comparative advantages could dictate how parents make differential decisions over allocating labour activities to some children and schooling for others. Horowitz & Wang (2004) described such decision-making as intra-household specialization of heterogeneous children between the labour market and human capital accumulation.
Resource dilution
The resource dilution theory posits that parental resources are finite and diluted as the number of children increases. Additional siblings reduce the parental resources available for any one child (Blake, 1981 (Blake, , 1989 . Birdsall (1991) also argued that if there is a constraint on equalizing household spending on every child, then the first-born and last-born child would benefit from the higher average level of earning of the household because they spend more time in a small family than do the middle-born children. Resource dilution theory thus points out that a lack of resources may conflict with an altruistic parental attitude.
As family resources are stretched by having many children at home, some children are forced out of school and into the work force (Parish & Willis, 1993, p. 866) . However, Parish and Willis argued that 'a large number of children in the family can lead not to universal resource dilution but to improved opportunities for the later born' (p. 868), particularly in the presence of strong kinship networks and family obligation, which tend to create a large inter-temporal transfer between siblings. Thus older siblings may supplement family resources and offer a greater opportunity for schooling for younger siblings (Ejrnaes & Pörtner, 2004) .
Credit constraint
Credit constraint faced by parents at different stages in their lives may create birth-order effects. Parents may be unable to equalize spending between children due to capital market imperfection, or they may simply fail to consider financial constraints over the lifecycle (Ejrnaes & Pörtner, 2004) .
At the early stages of their careers, parents may not be able to afford schooling for their oldest child due to borrowing constraints, as borrowing against human capital may not be possible in low-income countries; but they may be able to send their later-born children to school (Parish & Willis, 1993, p. 867) . This is because by this time parents have either accumulated savings, or their current earnings are high and the earlier-born children have entered into the labour market (ibid, p. 867). Therefore, when families are credit-constrained, educational decisions will be heavily influenced by the interests of the whole family, rather than the interests of the child only.
Other reasons
Other factors may also help explain observed birth-order differences in work participation and schooling of children. Birdsall (1991) developed a model that generated a birth-order effect on child productivity due to the time constraints of the mother. First-born and last-born children may be better off because they have more time from their parents during those periods in their lives when competition from siblings is absent or diminished. Zajonc (1976) documented that the intellectual environment of the household is an important determinant of children's education. Zajonc (2001) also argued that older children are more likely to be intelligent, as they have the opportunity to act as a tutor for later-born children. On the other hand, the last-born and the only child will never act as tutors and thus may be intellectually disadvantaged compared with their older siblings (Zajonc, 2001, p. 491 ).
Besides these above-mentioned factors, biological and cultural factors may also create birth-order effects. Maternal depletion is one possible biological factor. Children with a higher birth order have older mothers, and older mothers tend to give birth to low-weight children. Again, in some societies, the oldest child is considered as a symbol of dynasty. Horton (1988) gave the example that the oldest son is important in funeral rites and is treated more favourably (p. 344).
Another potential reason for the birth-order effect is old-age security motivation of parents (Horton, 1988; Ejrnaes & Pörtner, 2004) . As the oldest child becomes economically active before other children in the household, she/he may have more resources directed to her or him. However, there may be counter-arguments within the child labour context. For example, old-age security motivation could be partly offset by the immediate gain from child labour, as parents are in an early stage of their lifecycle income (a low income relative to their average lifetime income), when they have lots of family obligations, such as poor parents to look after and young children for whom they must provide food and education. Hence, immediate gain from child labour may be preferred over old-age security motivation, which in turn could force the earlier-born child into the labour market rather than education.
Against the background of the literature discussed above, this study is particularly interested in birth-order effects on schooling and child work in poverty-prone households. Typically such households cannot afford education for all children. Hence the aim of the study is to test the hypothesis that later-born children receive more education and are engaged in less child labour than their earlier-born siblings.
Data and Methods
The data set used in this study comes from the Micronutrient and Gender Study (MNGS) in Bangladesh, which is administered by the International Food Policy Research Institute (IFPRI). The MNGS is a four-round panel survey. The sample of this study is restricted to children from the first round of the survey, because the second, third and fourth rounds included only those adult household members who were away from home at the time of the first round of the survey. These household members were very few in number; hence it is expected that they do not affect the analysis. The sample of data used in this study is broadly representative of rural households.
The study considers only the children (aged 5-17 years) of the household head in order to find out the exact birth order of the relevant child from the same household, and these children have both a father and mother. There are 1391 observations for children in this age cohort. The basic statistics of the sample are presented in Table 1 .
One potential problem with the data is that there may be households that have not completed their fertility, as the average age of the mothers is 37 years. Therefore, the children considered as the last-born may not really be the last children, and this might give biased estimates. However, to overcome this problem, a separate model is estimated, considering the mothers who fall in the 40-years or older group, who are assumed to have completed their families.
To classify children's activities, the study focuses on the occupation of children reported by the household head. Work is broadly defined to include non-waged work and housework. Two occupations (primary and secondary occupations) are considered as the key indicators defining child work.
Work and study are not mutually exclusive categories; some children are reported as attending school, while at the same time performing some form of paid or unpaid work. Therefore, four mutually exclusive categories are created to define a child's activity. These categories are: study only, work only, work and study, neither work nor study. In this paper children are included in the 'study only' category, if their primary and secondary occupations are both 'student' or they do not have a secondary occupation. Similarly, the 'work only' category includes those children whose primary and secondary occupations are both 'work' or they do not have any secondary occupation but their primary occupation is definitely 'work'. If a child works and attends school as well, he/she is included in the 'work and study' category.
The 'neither work nor study' category constitutes the rest of the children in the sample: they are neither going to school nor engaged in work, although they are of school-going age.
To explore the effect of birth order on children's activities, several multinomial logit models were estimated, where the dependent variable is the activity status of the child. There are four dependent variables: school only, work and schooling, neither No. observations 533 *The unusual coefficient value and odds ratio are obtained because of too few observations in this category for this variable; however, the variable is insignificant for this category.
school nor work and work only. An unrestricted sample was taken of children from households with at least one child within the age range 5-17 years. A set of dummy variables was constructed:
+ Birth order 1 equals 1 if the child is the first born + Birth order 2 equals 1 if the child is the second born + Birth order 3 equals 1 if the child is third born + Birth order 4 equals 1 if the child is fourth born + Birth order 5 or more equals 1 if the child is fifth to tenth born
The above approach to birth-order classification is preferable over creating dummy variables for first-born, middle-born and last-born children, particularly if the households have not yet completed their family planning decisions.
Three per cent of children were found to be the 'only child' in the households. These children were treated as birth order 1 in the regression analysis because if they (only child) were treated differently from birth order 1, or omitted from the regression analysis, the estimated coefficients showed almost an identical trend and magnitude. Behrman & Taubman (1986) argued that family size might confound birth-order effects with family background and family size effects. This study, therefore, uses age, the education and occupation of parents, and land size as controls for family background, and the number of pre-school siblings and school-age siblings in the household as controls for family size. Among the child characteristics, age, age 2 and the gender of the child are also included as explanatory variables. Table 2 shows that being a first-born child increases the probability of work as the child's prime activity, or at least combining school with work rather than schooling only. For example, the odds of combining study with work as opposed to study for a first-born child (used as reference) are (1/exp ( 0·893)=) 2·44 times, 3·03 times and 3·44 times as high as those of the third-born, fourth-born and fifth-or-higher-born child respectively (Table 2) . On the other hand, the odds of sending a first-born child into work instead of school are 2·57 times, 3·33 times and 2·62 times as great as those of the third-born, fourth-born and fifth-or-higher-born child respectively ( Table 2) . The results, therefore, confirm that later-born children are more likely to be in school than their earlier-born counterparts. These findings are similar to those in other developing countries noted by Edmonds (2005) , Ejrnaes & Pörtner (2004) and Emerson & Portela (2002) , but different from what researchers have found in developed countries. For example, Behrman & Taubman (1986) examined the effect of birth order on the schooling and earnings of young US adults. Their study indicated that an increase in the birth order (being relatively young) causes a decrease of 0·26 years of schooling for males and 0·42 years of schooling for females.
Results
When the sample is disaggregated by gender it shows that birth order matters for girls but not for boys, as birth-order variables are found to be statistically significant in the girls' sample (Table 4) but not in the boys' sample (Table 3) . A first-born girl is at least two (2·32) times, at least four and a half (4·61) times, nearly seven (6·98) times and six (6·0) times more likely to combine study with work, compared with second-born, third-born, fourth-born and fifth-to-tenth-born girls, respectively, as opposed to studying full-time (Table 4) . The results from this study, therefore, indicate that birth order influences parental decisions if the child is a girl. However, Illahi (2001) found the opposite in Peru. He documented that the birth order effect is greater for boys.
When the sample is restricted to include only those children with mothers aged 40 years or older, the coefficients of birth-order variables are much stronger than those from the unrestricted sample. The probability (odds ratio) that a first-born child will study with work or specialize in full-time work increases in the restricted sample when parents are unlikely to have more children. Therefore, the results from this restricted sample (when the mother is 40 years or over) further strengthen the view that the higher the sibling rank of a child (relatively later-born), the more likely it is that he/she will be sent to school.
In addition to the main focus of this study, some other results deserve special mention. For example, the estimated results show that older and female children are more likely to combine study and work. Work participation increases with age, and younger children are more likely to be in the 'neither work nor study' category. In the sample of completed families (where the mother is 40 years or over), girls are 3·28 times more likely than boys to combine study with work as opposed to studying full-time (Table 5 ). The corresponding odds of combining study with work in the unrestricted sample (Table 2) are 2·86 times higher for girls.
Among the parental characteristics, the education of the father and mother has the greatest impact on child labour and schooling decisions. The higher the level of parental education, the greater the likelihood that a school-age child will specialize in studying relative to 'working only' or doing neither. The impact of mother's education is stronger than that of the father. Both the father's and mother's education significantly reduces the probability that a school-age child will be in neither category.
The occupation of the father is also important. If the father is engaged in a better occupation such as a trade, the child's probability of study is enhanced. Similarly, if the father is engaged in a vulnerable occupation, such as a day labourer or a wage labourer, it is more likely that the child will work full-time.
An increase in the number of pre-school children reduces the likelihood of full-time schooling and indicates that schooling will be part-time with work. The effect of the presence of pre-school children on the probability of combining study with work is high for girls (Table 4) , but has no impact for boys (Table 3) . As the boys' sample does not confirm this result, this indicates that pre-school children generate housework that is done, particularly, by girls, in which case girls' schooling becomes part-time instead of full-time.
Conclusion
This study considers the effects of birth order on children's activities in Banglasdesh. To the authors' knowledge, there has so far been no attempt to explore the effects of birth order on children's activities in Bangladesh. The study shows that first-born children receive less schooling than their later-born siblings. These empirical findings from Bangladesh reveal that the effects of birth order are distinctly different in developing countries, where poverty and capital constraints are very common, to those in developed countries. The study complements and re-affirms the existing literatures on the effects of birth order on child labour and schooling. As detailed information of time allocation of the children into different activities was not available, the study merely focuses on the likelihood of a child participating in a particular activity. Further insight must await the collection of detailed time allocation data.
